This investigation sought to clarify mixed results in the literature exploring coach behaviors, 2 basic psychological needs, goal motivation, and well-and ill-being. Regional level team sport 3 athletes (N = 241) completed questionnaires on the aforementioned variables at the beginning 4 of the season. A subsample (n = 70) provided saliva samples to assess physical ill-being. At 5 the end of the season, athletes (n = 98) reported their goal motivation and attainment. 6
model of motivation, with Vallerand suggesting that the social-psychological environment 1 (for example, coaching behaviors) can predict the extent to which basic needs are satisfied, 2 which in turn predicts the level of self-determined motivation. Greater self-determined 3 motivation would then be expected to lead to more positive cognitive, affective, and 4 behavioral outcomes. Thus, it could be that athletes' goal motives are influenced by the 5 extent to which their needs are satisfied via their interactions with their coach. Therefore, the 6 first aim in the present study was to examine the relations between coach behaviors, needs 7 satisfaction, and athletes' goal motives from a hierarchical model of motivation perspective. 8
Until recently, SDT-based work in sport and other life domains has primarily focused 9 on autonomy-supportive behaviors and the satisfaction of these needs. However, 10 measurement advances have facilitated the exploration of the darker side of athletes ' 11 motivational experience in sport. Bartholomew et al. (2010) developed and validated the test 12 scores of a new measure to assess controlling coach behaviors in a sport environment. 13 Further, research has begun to investigate the thwarting of the basic psychological needs 14 (Bartholomew et al., 2011a; Bartholomew et al., 2011b) . This work has shown that needs 15 thwarting better predicts negative outcomes than the absence of needs satisfaction. As such it 16 seems pertinent that both needs satisfaction and needs thwarting are independently examined 17 in research predicting positive and negative motivation-related outcomes. respectively. The third aim was to examine the effects of goal motives on indicators of 1 psychological and physical well-and ill-being. We expected that autonomous motives would 2 be positively related to an indicator of well-being (subjective vitality), while controlled goal 3 motives would be positively related to ill-being (burnout, physical symptoms, S-IgA 4 concentration). We also expected that there would be some cross-over effects, whereby 5 autonomous and controlled motives may be negatively related to some indices of ill-and 6 well-being, respectively. Finally, in line with previous SC model research, we expected that 7 initial autonomous, but not controlled, goal motivation would predict end-of-season goal 8 attainment. However, when incorporating end-of-season goal motivation, we expected that 9 autonomous goal motivation at the end of the season would be more strongly related to goal 10 attainment, compared to initial autonomous goal motivation. Furthermore, we expected that 11 initial and end-of-season goal motivation to show moderate stability over time, whereby 12 individuals with autonomous or controlled motives at the beginning of the season would be 13 likely to report the same type of motivation at the end of the season. At the end of the season, athletes indicated if they had stopped working towards their 23 goal during the season. Those athletes who responded that they had continued to strive overthe duration of the season then reported the extent to which they felt they had attained their 1 goal using a single item on a 1 (Not at all) to 7 (Very much so) scale. 2
Given that goal striving can be impacted by perceptions of goal difficulty (Locke & 3 Latham, 2002) , athletes rated their perceptions of goal difficulty (e.g. "How hard will it be for 4 you to achieve this goal during the season?"). They also rated how much effort they intended 5 to devote to pursuing their goal (e.g. "How much effort do you intend to devote towards this 6 goal during the current season"). For each variable, participants rated three items on a 1 (Not 7 at all)/None or not very much) to 7 (Very much so/Maximum or very high) scale. These goal 8 measures were used as control variables. 9
Well-being and Ill-being. The Subjective Vitality Scale (SVS; Ryan & Frederick, 1997) was 10 completed to assess psychological well-being. Specifically, athletes rated seven items (e.g. "I 11 have energy and spirit") on a 1 (Not at all true) to 7 (Very true) scale. As a measure of 12 psychological ill-being, athletes completed the Athlete Burnout Questionnaire (ABQ; 13 Raedeke & Smith, 2001 ). Reflecting the multi-dimensional nature of burnout, participants 14 responded to items on three subscales: Reduced sense of accomplishment (e.g. "I am not 15 performing up to my ability in my sport"), Devaluation (e.g. I don't care as much about my 16 sport performance as I used to") and Emotional/Physical exhaustion (e.g. "I feel "wiped out" 17 from my sport"). These items were answered on a 1 (Almost never) to 5 (Almost always) 18 scale. A composite burnout score was created from the three subscales. Physical ill-being 19 symptoms were measured using the Physical Symptoms Checklist (Emmons, 1991) . 20
Specifically, the athletes rated, on a 1 (Not at all) to 7 (All the time) scale, the extent to which 21 they had experienced ten symptoms (e.g. "headache" or "shortness of breath") in the past 22 week. 23 S-IgA was measured using saliva samples collected prior to a training session using ato empty any saliva from their mouths, before allowing secretions to accumulate in the floor 1 of their mouths. Every 60 seconds participants spat the accumulations into a pre-weighted 2 polypropylene cup for a total period of 3 minutes. Samples were stored in ice before being 3 homogenized by vigorous shaking on a vortex on return to the laboratory. To eliminate 4 buccal cells and oral micro-organisms, samples were clarified by centrifugations (4000 x g 5 for 10 min at 4˚C). The clear supernatant was divided into 500 μl aliquots and stored at -80˚C 6 until analysis. S-IgA were measured in duplicate using ELISA methods (IgA saliva ELISA, 7 IBL International GMBH, Hamburg, Germany), and was completed in accordance with the 8 manufacturer's instructions. The reported limit of detection of the assays was 0.5 µg/mL. The 9 intra-assay and inter-assay Co-efficient of Variation (CV) percentage was < 10%. 10
Procedure 11
The athletes provided written informed consent prior to participating, were aware of 12 their right to withdraw, and received no form of compensation for their participation in the 13 study. Questionnaires were completed either before or after the team's regular training 14 session. Saliva samples were taken from a sub-sample of 70 athletes. As S-IgA concentration 15 can be affected by exercise (Gleeson, 2000) , saliva samples were taken prior to training and 16 participants were asked to avoid eating and drinking 30 minutes prior to samples being 17 collected. At Time 1 (beginning of the competitive season; September-November), athletes 18 identified their most important goal that they were striving for over the course of the season, 19 and completed items for goal motivation, goal difficulty, effort, coach behaviors, basic needs 20 satisfaction and thwarting, and well-and ill-being measures. At Time 2 (end of the season;
Of the 241 athletes who completed the initial questionnaire at Time 1, only 98 1 completed measures at Time 2. Given this attrition rate, the data were analyzed in two ways. 2
A cross-sectional analysis was conducted with the whole sample at Time 1, and a separate 3 longitudinal analysis was used for those who had completed all measures. The cross-sectional 4 results are presented first, followed by the longitudinal analysis. 5
Preliminary analyses were performed to test for differences between those who 6 completed both time points and those who did not. Four multivariate analysis of variance 7 (MANOVA) tests were performed separately for coach behaviors, needs 8 satisfaction/thwarting, autonomous and controlled goal motives, and indicators of well-and 9 ill-being. When comparing those who completed questionnaires at both time points and those 10 who completed only Time 1 data, it was found that the former had higher levels of needs whereby each latent factor was represented by the mean score of the respective factor items. 8
Such an approach is suitable when sample size is too small for a multiple-indicator model. 9
The parameters of the structural model are not impacted by measurement error as reliability 10 estimates are incorporated into the model. Using this method, the error variance for each 11 measure was set equal to the variance of the measure multiplied by one minus its reliability. 12 Thus, the path to the measured indicator from the latent variable is equal to the square root of 13 the measure's reliability (Hayduk, 1987). 14 The SEM for the hypothesized model showed a poor fit to the data: that the present study is the first to explore the relation between goal motivation and S-IgA 13 levels, we were unable to use priors based on previous literature. We were therefore 14 presented with the choice of using priors based on a maximum likelihood estimate, or to use 15 no priors in the analysis. Given that it has been suggested that the former option is superior to 16 the latter (van de Schoot et al, 2014), we first ran a maximum likelihood estimate, and used 17 these pathway coefficients as informative priors. For the longitudinal data, athletes (n = 12) who reported that they had stopped 4 working towards their goal as it had become unattainable were removed from the main 5
analysis. This resulted in data of 86 athletes. Table 2 displays the means, standard deviations, 6 internal reliabilities, and bivariate correlations for the longitudinal data. 7
Goal Motives and Goal Attainment over Time 8
Given the rather small sample size, we again used a Bayesian SEM approach when 9 examining the longitudinal data. However, in this model we incorporated informative priors 10 to the model based on previous SC model-based literature. We first tested a model where 11 The present study had four aims. Addressing the first and second aims, we explored 10 the relations between coach behaviors, basic psychological needs and goal motives, using the 11 hierarchical model of motivation (Vallerand, 1997). Additionally, we incorporated into our 12 model the independent relations between autonomous and controlled goal motives, and well-13 and ill-being. Finally, we explored goal motives over the course of a competitive season and 14 how these relate to goal attainment. A novel aspect of the present investigation was the measurement of aspects of ill-13 being that have not been examined within goal striving research. The results showed that 14 physical symptoms of ill-being are positively and negatively related to both autonomous and 15 controlled motives respectively. Additionally, autonomous motives were linked to lower 16 levels of S-IgA prior to training, a biological marker of stress. While we expected that 17 controlled (rather than autonomous) motives would be related to S-IgA, this finding might be 18 explained by athletes in this study generally having low controlled motives for their goals. 19
Despite only a small amount of variance in S-IgA being explained by autonomous goal 20 motives, this was still a significant proportion and as such the results indicate that when 21 athletes strive with autonomous motives, biological markers of stress are lower prior to 22 training sessions. This could lead to athletes being less likely to feel physically unwell; a 23 proposition supported by the physical ill-being results.
With regard to our final hypothesis, the longitudinal results show that proximal 1 autonomous goal motivation was a significant predictor of self-reported goal attainment at the 2 end of the season, whereas initial autonomous goal motivation was no longer a significant 3 predictor when end-of-season autonomous motivation was controlled for. As expected from 4 past literature, controlled goal motivation at both time points was unrelated to goal 5 attainment. Our results replicate those of several previous investigations (Ntoumanis et al., striving for goals with autonomous motives. It is worth noting that only a small proportion of 8 the variance in goal attainment was explained by autonomous goal motives, although this was 9 a significant amount. This may suggest that over time it is important to consider other factors 10 pertaining to goal attainment, perhaps combining the cross-sectional and longitudinal aspects 11 of the present study to give a more coherent picture of goal striving. However, given that 12 initial goal motivation predicted end-of-season goal motivation, the findings suggest the 13 importance of not only initiating goal striving with autonomous motives, but also maintaining 14 these more adaptive motives throughout goal pursuit. This has implications for coaches, who 15 may need to consider how they can best facilitate their athletes when engaged in goal pursuit 16 by creating need supportive motivational environments (Ntoumanis & Mallett, 2014).
be investigated alongside observing coaches in action. The comparatively lower internal 1 reliabilities for autonomous and controlled goal motives found at both time points in the 2 present study might also be considered a limitation. Given that these measures only contained 3 one item per motivational regulation, future research might consider using several items for 4 each regulatory type to improve the internal reliabilities of both autonomous and controlled 5 goal motives. A further limitation is the attrition experienced within the study. The second 6 time point of the present study coincided with severe weather, which registered as the coldest 7 UK spring since 1962. This hampered data collection efforts, as many training sessions were 8 outdoors and therefore were cancelled due to snow-covered and frozen pitches. Furthermore, 9
given that training time was limited due to the poor weather, players may have felt that 10 completing questionnaires would further impact on their schedule. It is plausible that these 11 reasons could account for the attrition experienced in the study. Nevertheless, the only 12 significant difference found was that those who completed both time points reported higher 13 needs satisfaction and lower needs thwarting. Hence, it seems that participant dropout was 14 not systematic in any substantive way. showing that more positive coaching behaviors are linked to more adaptive motives for goal 3 striving, which over time can lead to greater levels of goal attainment. As such, coaches may 4 want to consider how they can be autonomy supportive, particularly when working with their 5 athletes to identify important goals, and throughout the goal striving process. Applied 6 practitioners may also try to establish ways of helping coaches to be more autonomy 7 supportive (for examples, see Ntoumanis & Mallett, 2014). Additionally, while the present 8 study used sport as a setting, the findings may have implications for other goal setting 9 environments, such as education and business. 10
To conclude, the present study supports and extends the literature by demonstrating 11 that both autonomy supportive and controlling coach behaviors can predict autonomous and 12 controlled goal motives through the satisfaction or thwarting of athletes' basic psychological 13 needs. Such processes have implications for psychological and physical well-and ill-being. 14 Over time, those striving with autonomous motives are more likely to attain their goals. By 15 using these findings and being autonomy-supportive in their delivery, coaches may be able to 16 create optimal conditions for their athletes to reach their goals. model estimates remained largely unchanged. Given that we cannot guarantee that these 8 individuals actually had an infection which caused their elevated S-IgA levels, and that the 9 results are largely similar regardless of their exclusion, we did not feel there was a strong 10 enough rationale for not presenting data from the whole sample. 11 .07 
